INTRODUCTION
The term temporomandibular disorders (TMD) embraces a grouping of clinical problems involving the masticatory muscles, the temporomandibular joint and associated structures [4] . The more frequently reported symptoms related to TMD include pain, acoustic symptoms in the temporomandibular joints (TMJ), and disorders in mandibular movements. TMD form a group of disorders of highly heterogenous etiology. Traumas, occlusal disorders and parafunctional habits are most frequently reported as factors that may cause TMD. An etiological connection of TMD with psychological factors was proposed as early as 1980's. Discussions on the interdependence of psychological and health aspects in the patient's treatment, aim at presenting the variables of greater importance that contribute to the varied mental disorders that may accompany TMD. The relationship between psychological factors and TMD is multidirectional. The current state of mentality may be an effect, but also a cause of the emergence, continuation or exacerbation of TMD, which makes correct assessment difficult. This demonstrates the need to understand the physical
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and psychological characteristics of an individual patient. Such differences depend on heredity, sex, and social-natural environment. They influence the functioning of an individual and are manifested in his or her personality [21] . Hence, the degree of contribution of different factors to TMD may be related to individual differences among people. The interaction between TMD and mental state is particularly clear in patients suffering from the complaints involving the limitation of the basic functions of the masticatory motor system, both biological (chewing) and interpersonal (speech, emotional expression). One of the predominant symptoms, and at the same time the main cause of the patients reporting for treatment due to TMD, is a pain described by the International Association for the Study of Pain as an unpleasant sensory and emotional experience associated with actual or potential tissue damage, or described in terms of such damage [29] . According to the cited definition, pain is a mental, emotional and subjective phenomenon. To obtain a complete picture of a pain disorder, it is necessary to apply in its examination the socalled biopsychosocial model of pain [23] , which apart from biological factors, includes also psychological and social aspects/variables related to the disease. The biopsychosocial model was introduced to TMD diagnostics on a large scale Current Issues in Pharmacy and Medical Sciences through the Research Diagnostic Criteria (RDC) published in 1992 [6] . The RDC questionnaire, in addition to clinical examination (axis I), includes psychometric tools that enable the assessment of the patient's psychological parameters (axis II), as well as the questions necessary for the evaluation of his or her social situation. Currently, this model is used in the examination of all craniofacial pain disorders [36] .
AIM
By way of a review of current literature, the paper advances the relationship between TMD and selected psychological factors, such as personality traits, stress, depression, anxiety, and catastrophizing.
The connection of psychological factors to functional disorders
Numerous studies conducted over the recent twenty years have noted a connection between several psychological variables and TMD [8, 10, 11] . Indeed, the differences in the intensity of personality traits, experienced stress level, depression and catastrophizing between TMD patients and individuals without this disorder can be readily observed. A noted example of the interconnection of psychosocial risk factors in chronic TMD is the presence of a lacking of a sense of security that accompanies a patient's prolonged experience of suffering [11] . Beyond this, it is also essential to realize that there are psychological factors associated with initial pain symptoms in TMD, as well as sociodemographic variables that contribute to the experience of craniofacial pain [8, 10, 11] . One of the more important determinants influencing the behaviour and functioning of an individual is his or her personality vis a vis his or her holding of five personal traits: neuroticism, extraversion, openness to experience, agreeableness, and conscientiousness [28] . It is also important to note that the intensity of the expression of the aforementioned traits is crucial in their expression of individual personality.
Personality type
Personality is the dynamic organization within the individual of the psychophysical systems that are decisive for his or her functioning within that individual's current environment and which determine his or her behaviour. In an adult individual, such traits are relatively constant.
Some personality traits are expressed by way of bruxism, defined as the repeated jaw muscle activity manifested as the clenching of the jaw, the grinding and/or stiffening or protrusion of the mandible. There are two types of bruxism: sleep bruxism and awake bruxism [22] . Bruxism is related to the disorders of both the temporomandibular joint and the masticatory muscles [25] . Pingitore et al. found that it occurred more frequently in ambitious, aggressive, rivalry-prone and emotionally highly-strung individuals [32] . However, Fisher and O'toole showed that bruxers are characterized by a withdrawn, avoiding and shy attitude [12] .
Neuroticism
Neuroticism is a personality dimension that indicates the emotional adaptation level of an individual. People with a large intensity of this trait are prone to great anxiety and tension. They also find it difficult to cope with stressful situations and experience an anger and anxiety that is combined with low self-esteem [28] . High neuroticism is often associated with pathological symptoms and general malaise. Neurotic persons show sensitization tendencies, such as exaggerating physical discomfort and psychological problems, while individuals with a low neuroticism level show a tendency to deny health problems [5] .
According to Moayedi et al., neuroticism may contribute to TMD pathophysiology, because there is a correlation between chronic pain in TMD and the patient's neurotic personality [30] . Neuroticism is related to muscular TMD [31] .
Stress
Stress is a state that results from an imbalance between demands and resources, accompanied by strong negative emotions. The affect may be associated with physiological and biochemical responses that exceed the resting-state arousal level. Stress may be both dangerous and mobilizing for a person. Of note, if it is chronic and prolonged, it disturbs the normal function of the system. Stress affects not only the psyche, but also is made evident through certain symptoms expressed in various systems of the organism, including the masticatory motor system (Table 1) . Table 1 . Stress response according to Selye [37] Stage I Alarm stage
In response to a stressor, the organism is mobilized to cope with the problem. At this stage, the organism's immune system is weakened.
Stage II Resistance stage
The shock subsides. The organism adapts to a persisting stressor by changing organ functions.
Stage III Exhaustion stage
This comes about when a stressor is too strong or the exposure to it lasts too long, and the organism cannot cope with it. This stage is associated with all the negative health aspects being expressed.
Emotions characteristic for particular stress states are related to the occurrence of certain physiological changes, which, in turn, may facilitate or accelerate the development of a somatic disease. A prolonged state of emotional tension often induces an increased muscle activity, including that of the masticatory muscles. What is more, chronic tension is associated with an increase in parafunctional activity, which is considered to be one of the main TMD factors [38] . Parafunctions are defined as unconscious, abnormal and habitual activities of the masticatory organ outside its normal function. They may occur both during wakefulness and during sleep. Stress, as well as anxiety, depression and personality traits exert an important influence on the increased frequency of parafunctional teeth contact [13] . Numerous studies confirm the association of stress with bruxism during wakefulness, but there are no reliable data to confirm the connection of stress with bruxism during sleep [26] .
Styles of coping with stress
Coping styles are defined as cognitive and behavioural efforts to recover homeostasis between demands and the resources of an individual in a situation he or she perceives as being burdensome and exceeding with regard to their current available resources. The adoption of a particular coping styles is an attempt to eliminate or reduce the experienced state of stress. The assumed style of coping with stress is related to the individual differences between people, and depends on personality traits, demographic characteristics (age, sex, education), current psychophysical status and the particular stress situation itself [27] . Table 2 . Possible coping styles in particular stress situations [37] Task-oriented
In stress-filled situations, an individual undertakes certain tasks to surmount the problem, by way of attempting to modify or change the situation. This coping style is expressed by way of planning and problem solving.
Emotion-oriented
In stress-filled situations, an individual self-focuses emotionally, and recurs to wishful thinking so as to reduce the tension related to a given stress situation. Avoidance-oriented
In stress-filled situations, an individual represses the thoughts concerning the current state of being by performing substitute activities, e.g. watching television, sleeping or practicing particular social contacts.
Reissmann et al. found that the choice of stress-related adaptive coping style is associated with the pain diagnosed in TMD. They also concluded that knowledge of the coping style adopted by the patient is crucial for inducing appropriate clinical decisions and selecting alternative methods of disease treatment [33] . Other factors involved in abnormal neurotransmission of pain, contributing to pain fixation, include depression, anxiety and catastrophizing [24] . In patients with chronic painful TMD, the intensity, duration and localization of pain depend on the concurrent anxiety, depression and somatization [16] .
Depression
Depression is classified as a mental health factor. The most frequently evidenced symptoms of depression include: negative mood, loss of interests, decreased activity or resistance to fatigue, concentration difficulties, low self-esteem, sleep problems and pessimism [39] .
The concurrence of depression and numerous pain disorders, including painful TMD, has been well documented [7, 19, 20] . In patients with depression and a concurrent pain disorder, pain intensity and function limitation is greater than in people who do not suffer from depression. In addition, pain treatment is usually less effective in depressive patients. The interaction of pain and depression is probably mutual, and there are numerous theories put forward to explain their concurrence. For instance, this interaction may be explained by way of neurobiological factors, as the same neurotransmitters are responsible for pain transmission and mood maintenance [15] . Moreover, patients with TMD suffering from stress and depression show an increased activity of the masticatory muscles, as well as an increase in parafunctional teeth contacts [3, 13] .
The study by Lajnert et al. on patients with chronic TMD reveals that the disease concurs with the symptoms of depression and somatisation. This may also lower pain and stress tolerance level. A higher level of depression and somatisation was also found in patients with painful TMD, in comparison to patients with acute TMD symptoms [20] . Similar studies demonstrate that there is a close connection between pain experience in TMD and a high depression level, as well as tinnitus [9] .
According to Kindler et al., diagnosis, prevention and treatment of TMD pain must take into consideration depression and anxiety symptoms [19] .
Anxiety
Research shows that anxiety disorders are intrinsically related to painful TMD [34] . In ICD-10 classification, anxiety can be categorized as being a neurotic disorder [39] .
Somatisation
Somatisation is thought to be related to myofascial pain in the masticatory muscles and to joint-and-muscle related TMD. However, such a connection to joint-related TMD has not been fully established [18] . What is recognized, however, is that the influence of somatisation on chronic painful TMD is not, as it was presumed in the past, associated with an increased parafunctional activity during sleep [35] .
Compulsive behaviours
Compulsions are deliberate actions that an individual feels driven to perform; they often accompany recurrent obsessive thoughts. These repetitive and stereotype rituals are neither useful nor pleasant to the patient, and are frequently associated with psychological tension [39] . Some compulsions may also be related to parafunctional activities of the masticatory organ, the most frequent of which is onychophagia.
Onychophagia
Habitual nail biting, i.e. onychophagia (from Greek: onycho -nail, phagein -to eat), is classified as a psychodermatosis, the symptoms of which are associated with the expression of certain mental disorders. As a widespread habit, it can be observed both in children and in adults. It is estimated to be practiced within 20-30% of the population, and in as much as 45% of young people. Its onset is usually observed at the age of 4-6 years, and its frequency increases with age [14] . According to ICD-10 classification, onychophagia is a specific conduct and emotional disorder that begins in childhood and adolescence, while the Diagnostic and Statistical Manual of Mental Disorders (DMS IV) classifies it as an impulse control disorder [2, 39] . This group includes also, for instance, kleptomania and pyromania. There are two types of onychophagia: mild and severe. The aetiology of onychophagia is multifactorial. It is most frequently related to malaise, emotional hypersensivity, low self-esteem, complexes, excitability and apprehensiveness. Onychophagia can be more frequently found in neurotic individuals. Among its causes, the literature also reports: transference from a sucking habit, child's response to unfulfilled basic emotional needs related to the closest person, lack of love and sense of insecurity, as well as abnormal blood levels of iron, copper and vitamins. Prolonged nail biting leads to numerous cosmetic (e.g. michronychia) and health complications, including dental problems: malocclusions, temporomandibular joint disorders, masseter muscle hypertrophy, tooth surface wear and gum inflammations [14] .
Catastrophizing
Catastrophizing is one of the basic deformations of thought present in depression and anxiety disorders. Catastrophizing is a set of negative thought practices with regard to future possibilities and met-with situations, with the concurrent expression of strong emotions, especially depression. All of the aforementioned may initiate a focused attention on pain [39] .
Catatsrophizing is associated with numerous musculoskeletal disorders, and, as reported by patients, can bring about a marked enhancement in the intensity of pain experiences and related function limitations. Moreover, in individuals with catastrophizing thoughts, pain treatment is usually less effective than in people who do not have such thoughts [7] . This was noted in an experiment that involved injecting 5% hypertonic salt solution into the masseter muscle: patients with an increased tendency to catastrophizing, report greater intensity and area of pain than did people without such a tendency. It is suggested that this is due to the central sensitization in people with more intense catastrophizing tendencies, which may affect the activity at the higher levels of the central nervous system, including the prefrontal cortex that controls strong emotions [1] . Inclusion of the tools to diagnose catastrophizing in the clinical examination will enable early identification of patients with such a tendency and then enable the choosing of an appropriate treatment approach [17] .
CONCLUSION
The disorders related to stress, anxiety and depression intensify parafunctional activity that may lead to the emergence or exacerbation of TMD. In addition, anxiety-depressive disorders, somatisation and catastrophizing contribute to chronic TMD, mainly in the form of myofascial pain. Knowledge of the influence of psychological factors in TMD enables identification of the patients with an increased risk of chronic painful TMD. Special attention must be given to individuals with depression and catastrophizing tendency, because in this group of patients TMD, and especially its muscle-related form, is observed most frequently.
